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- CERCLA i e a s i  b i  1 i ty  Study Team - P .  W .  E d r i c h  
.Waste Proc & I n s t  Engr 
. Bui 1 d i  ng 130 

7752 

SUBJECT. SOIL E X C A V A T I O N  AND OFFSITE DISPOSAL ALTERNATIVE SCOPE AND ESTIMATE 

T h i s  l e t t e r  summarizes t h e  e x c a v a t i o n  and o f f s i t e  d i s p o s a l  a l t e r n a t i v e  f o r  
CERCLA c leanup o f  contaminated s o i l s  a t  t h e  B u i l d i n g  881 h i l l s i d e .  
s i z e s ,  volumes, and g e o l o g i c a l  d a t a  d i scussed  i n  t h i s  l e t t e r  have been 
e x t r a c t e d  f rom B. P. D o t y ' s  memorandum t o  T. C. Greengard, dated August 12, 
1987. 

SOLID WASTE MANAGEMENT U N I T S  (SWMUs) 103, 106, AND 107 

Due t o  t h e i r  c l o s e  p r o x i m i t i e s ,  t h e s e  SWMUs w i l l  be t r e a t e d  as a s i n g l e  
u n i t .  The areas t o  be excavated a r e  shown on Enclosure 1 and a re  
i d e n t i f i e d  as Area 1 and Area 2. 

The - 

Area 1 

.Area 1 i s  a 145 f t  by 155 f t  a rea  t o  be excavated t o  a 4 - f t  depth. 
4 f t  o f  depth t o  be excavated c o n s i s t s  o f  2 f t  o f  g r a v e l  and 2 ft o f  c l a y -  
s tone  bedrock. Excava t ion  o f  t h i s  area would be accompl ished by f ront -end 
l o a d e r s  f o r  t h e  f i r s t  2 f t  and backhoes and f r o n t - e n d  l o a d e r s  f o r  t h e  2 ft 
o f  bedrock. A t  t h i s  depth o f  excava t ion ,  v e r t i c a l  w a l l s  c o u l d  be main- 
t a i n e d ;  t h e r e f o r e ,  no s h o r i n g  o f  w a l l s  o r  b a c k s l o p i n g  would be requi red.  

The 

. _  A f t e r  excava t ion ,  t h e  s o i l  would be loaded i n t o  p l a s t i c - l i n e d ,  21-ton dump 
t r u c k s  and t r a n s p o r t e d  t o  a hazardous waste l a n d f i l l  i n  Grassy Mountain, 
Utah, f o r  d i s p o s a l .  
uncontaminated s o i l s  f r o m  e lsewhere on p l a n t s i t e .  
compacted by t h e  v e h i c l e s  b e i n g  used f o r  b a c k f i l l i n g  t h e  area. F i n a l l y ,  
t h e  s u r f a c e  of  t h e  excavated a r e a  would be graded and revegetated.  

The excavated area would t h e n  be b a c k f i l l e d  w i t h  
The s u r f a c e  would be 

- The t o t a l  c o s t  o f  t h e  a l t e r n a t i v e ,  i n c l u d i n g  excava t ion ,  d i s p o s a l ,  
s h i p p i n g ,  b a c k f i l l i n g ,  and r e v e g e t a t i o n ,  i s  61,135K. A c o s t  breakdown o f  
t h i s  a c t i v i t y  and t h e  assumptions used a r e  shown on Enclosure 4. 

Area 2 

Area 2 i s  a 180 f t  by 60 f t  area t o  be excavated t o  a depth of  1 7  ft. The 
17 f t  o f  dep th  c o n s i s t s  o f  15 f t  o f  g rave l  and 2 f t  o f  c l a y s t o n e  bedrock. 
S i m i l a r l y  t o  Area 1, e x c a v a t i o n  o f  t h e  g r a v e l  would be accomplished w i t h  
f r o n t - e n d  loaders ,  and e x c a v a t i o n  o f  t h e  bedrock would a l s o  r e q u i r e  
backhoes. A t  t h i s  depth o f  e x c a v a t i o n ,  t h e  w a l l s  o f  t h e  p i t  would have t o  
be backsloped a t  a 1:l  grade t o  m a i n t a i n  s t a b i \ q i t y .  A l so  a t  t h i s  depth o f  
excava t ion ,  some seepage o f  groundwater may be encountered, so two sump 
pumps w i l l  be prov ided.  8 
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A f t e r  excava t ion ,  t h e  contaminated s o i l  would be t r a n s p o r t e d  by t r u c k  t o  a 
hazardous waste l a n d f i l l  i n  Utah f o r  d i s p o s a l .  

The s o i l  excavated f o r  t h e  backs lop ing  w a l l s  c o u l d  be used f o r  b a c k f i l l i n g  
t h e  p i t .  The remainder o f  t h e  p i t  would be b a c k f i l l e d  w i t h  uncontaminated 
s o i l s  f rom elsewhere on p l a n t s i t e .  The e n t i r e  area would be compacted by 
t h e  v e h i c l e s  used f o r  b a c k f i l l i n g .  F i n a l l y ,  t h e  su r face  o f  t h e  excavated 
area would be graded and revegetated.  . 

The t o t a l  c o s t  o f  t h i s  a l t e r n a t i v e  i s  S2,328K. A c o s t  breakdown i s  shown 
on Enclosure 5. 

SWMU 119.,1 

SWMU 119.1 i s  a t r i a n g u l a r - s h a p e d  area r e q u i r i n g  e x c a v a t i o n  t o  an average 
depth o f  10 ft. 
Enclosures 2 and 3. 

A ske tch  o f  t h i s  area and volume c a l c u l a t i o n s  a re  shown on 

Excava t ion  o f  g r a v e l  i n  t h i s  l a r g e  area would be accompl ished w i t h  s c r a p e r s  
and f r o n t - e n d  loaders ,  and excava t ion  o f  bedrock would a l s o  r e q u i r e  back- 
hoes. A t  t h i s  depth o f  excavat ion,  t h e  w a l l s  o f  t h e  excava ted 'a rea  would 
have t o  be backsloped a t  a 1: l  grade t o  m a i n t a i n  s t a b i l i t y .  
pumps would be r e q u i r e d  t o  remove any seepage o f  groundwater. 

Four sump 

I 
A f t e r  excava t ion ,  t h e  contaminated s o i l  would be t r a n s p o r t e d  by  t r u c k .  
t o  a hazardous waste l a n d f i l l  i n  Utah f o r  d i s p o s a l .  The s o i l  excavated f o r  
t h e  backs lop ing  w a l l s ,  p l u s  o t h e r  s o i l  f r o m  p l a n t s i t e ,  would be used f o r  

-. b a c k f i l l i n g ,  b e i n g  compacted by t h e  e a r t h  moving.equipment. ._The s u r f a c e  o f  . 

I t h e  excavated area would be graded and revegetated.  
I The t o t a l  c o s t  o f  t h i s  a l t e r n a t i v e  i s  $10,389K. A c o s t  breakdown i s  shown 

i n  Enclosure 6. 

P. W. E d r i c h  
Waste Process & I n s t r u m e n t a t i o n  
Eng ineer ing  

I Enc. ( 7 )  

~ 
D i  s t  r i  b u t i  on 

M. Anderson - Consu l tan t  S. .C.  McGloch l i n  - Rocky F l a t s  
6. P. Ooty - Consu l tan t  .S. A. P e t t i s  - Rocky F l a t s  
T. C. Greengard - Rocky F l a t s  R. E. R i c h a r d e l l a  - Rocky F l a t s  
A. 3. K a l l a s  - Rocky F l a t s  
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Enclosure 4 t o  Rockwell l e t t e r  No. PWE9-03, 
dated September 4, 1987, Page 1 o f  1 

COST BREAKDOWN FOR SWMU 103/106/107, AREA 1 

Cost/Uni t Tota l  Cost Assumptions* 

1. Excavate and l o a d  1,665 c u b i c  yards g r a v e l  Sl.O9/cy $ 1,800 A 
. ._ 

2. 

3. 

4. 

5. 

6. 

Excavate and l o a d  1,665 c u b i c  yards 
bed rock  

Transpor t  3,660 cub ic  yards  (4,940 t o n s )  
g r a v e l  and bedrock 

Disposal  c o s t s  f o r  4,940 t o n s  gravel  
and bed rock  

B a c k f i l l  w i t h  3,660 c u b i c  yards  s o i l  
f r o m  p l  a n t s i  t e  

Grade and revegeta te  2,500 square yards  

TOTAL COST 

.. . _  . . . . .  . .. . ..... .. . . . .  - .  .. 

'$1.43/cy 

$85/ton 

2 , 400 . A,B 

$140/t  on 691,600 . F 

84.69/cy 17 , 200 G,H 

$1. oo/ sy 2,500 

.. . . 81,135,400 . 

L 

.. 
- . ,.. . 

_ .  . .  , ,. . .  . . .  . .  .. . . . .  -. 

. .  

* For  l i s t  o f  assumptions, see i n c l o s u r e  7. (..' 
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Enclosure 5 t o  Rockwell l e t t e r  NO. PWE9-03, 
dated September 4, 1987, Page 1 of 1 

COST BREAKDOWN FOR S\JMU 103/106/107, AREA 2 

Cost/Uni t Tota l  Cost Assumptions* 
4 

I t em 

(excavate 2,570 cub ic  yards g rave l )  

- 
- 1. Backslope 48o-h - - m i r - - - f & 4 w a 1 1  s1.09/ cy $ 4 5  

s1.o9/cy 6,500 . A 
2. Excavate 6,000 cub ic  yards grave1 3. Excavate 800 cub ic  yards bedrock 51.43Icy 1,100 A ,B 

S1,200/mo. 1,200 M 
4 .  Two sump pumps 

5 .  Transpor t  7,480 cub ic  yards (10,100 t o n s )  S85/ton 858 , 500 C,D,E 
g rave l  and bedrock 

and bedrock $140/ton 

7. B a c k f i l l  w i t h  2,830 cub ic  yards 
uncontaminated backs lop i  ng s o i  1 

8. Complete b a c k f i l l i n g  w i t h  7,480 cub ic  
yards s o i l  

9. Grade and revegeta te  1,200 Square Yards 

F 

%1.09/CY 8 , 000 C , H , J  

$ 4 . 6 9 1 ~ ~  35,100 G , H  L 

$l.oO/sy 1,200 

92,328,400 

6. Disposal  cos ts  f o r  10,100 tons grave l  
1,414,000 

. _ _ I  . . . . . . . . . . . . . . . . . . .  ..... -_ . _. ... . . . . . . .  .. . . . . . .  
. .._._....TOTAL COST . . . . . . . . . . . . . .  

__c_ 

* For l i s t  of assumptions, see Enclosure 7 .  
.- 
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Enclosure 6 t o  Rockwell  l e t t e r  No. PWE9-03, 
dated September 4, 1987, Page 1 of  1 

COST BREAKDOWN FOR SWMU 119.1 

I t e m  - C o s t / U n i t  T o t a l  Cost Assumptions* 

1. Backslope 1,310 l i n e a r  f e e t  o f  p i t  w a l l  
(excava te  1,550 c u b i c  ya rds  g r a v e l )  s 1.09/ cy 5 1, /oo A, I 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Excavate 24,370 c u b i c  ya rds  gravel ' . . -  . - 

Excavate 6,090 c u b i c  ya rds  bedrock , ' 

Four sump ,pumps 

T ranspor t  .33,500 c u b i c  yards '  (45,230 t o n s )  
g r a v e l  and bedrock 

D isposa l  c o s t s  f o r  45,230 t o n s  gravel  
and bed rock  

B a c k f i l l  w i t h  1,700 c u b i c  ya rds  
uncoritami nated b a c k s l o p i  ng s o i  1 

Complete b a c k f i l l i n g  w i t h  33,500 c u b i c  
y a r d s  s o i l  

Grade and r e v e g e t a t e  9,140 square.yards 

TOTAL COST 

%1.09/cy 

s1.43/cy 

S2,400/mo. 

585/ ton 

S140/ton 

Sl.O9/cy 

S4.69/cy 

9 1. oo/cy 

. . .  . . . - .  I .. .. . . . .  .. .. ... _._ . . .. -.-- . . .. .. . . ..._ L.. 

- _  

. . .  

, 

26 , 600 .A,K 

7 , 200 N 
. -  

3,844,600 C,D,E 

6,332,200. F 

1 , 900 C,H,J 

157,100 G,H 

9,100 L 

$10,389,100 
.. .... .- .. .. .. .. .. . __ .. . . 

* F o r  l i s t  o f  assumptions, see Enclosure 7. 



Enclosure 7 t o  2ockwel l  l e t t e r  No. PWE9-03, 
dated September 4 ,  1987, Page 1 of 1 

ASSUMPTIONS USED FOR COST BREAKDOWN 

A = Use f r o n t - e n d  loaders .  

B = Use backhoes. 

C = Volume expansion o f  10% a f t e r  s o i l  i s  excavated. 

D = Dens i ty  o f  s o i l s  i s  100 l b / c u b i c  f o o t  (2,700 l b / c u b i c  yard). 

E = Cost f o r  s h i p p i n g  f r o m  U.S. P o l l u t i o n  C o n t r o l ,  Inc.  t o  t h e i r  hazardous waste l a n d f i l l  

F = Cost per  u n i t  f rom U.S. P o l l u t i o n  C o n t r o l ,  Inc.  

G = Assume soi7 must be moved 2 m i l e s .  

i n  Grassy Mountai n, Utah , 600 m i l e s  ~ away. 

H = Compact w i t h  e a r t h  moving v e h i c l e s .  

I = Backs lop ing done on 1:l grade, t o  bedrock. 

J = Backs 1 op ing ' s o i l  s t o c k p i  1 ed near  excavat ion  area. 

K = Use l a r g e  c o n s t r u c t i o n  equipment, such as scrapers.  

L = Use h y d r a u l i c  spray seeding method f o r  r e v e g e t a t i o n .  

M = Renta l  o f  sump pump f o r  e x c a v a t i o n  p e r i o d  o f  1 month. 

N = Renta l  o f  sump pump f o r  e x c a v a t i o n  p e r i o d  o f ' 3  months. 

. .  . . . . . . . 

- ~ .... ..- - ___...._. ... .. . ._..__. .. - . ^ I  . __  . .. . . _ _  ... . _ _  . .. ... ...,. ~ .____ -. - ._. . . . . .  . ...... . , ... 

A l l  o t h e r  c o s t s  a r e  from t h e  F a c i l  
Richardsons and Means c o s t  e s t i m a t  

t i e s  Eng ineer ing  Cost E s t i m a t i  ng Department p e r  
ng guides. 

t 

c 


